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BEAD Review of Field Corn Portion of the Center for Food Safety report “Heavy costs”



The Center for Food Safety (CFS) report focused on four field corn studies with some that reported comparisons under both high and low pest pressure.  Comparisons with high pest pressure frequently had higher yields in the NST plots (as compared to the untreated control (UTC) plots) and comparisons with low pest pressure usually reported no yield difference (Table 1).  The CFS nuanced these findings by saying the results of the studies were inconsistent.  In a methodology sidebar in their report, the CFS mentioned that they found four additional studies that showed yield benefits from neonicotinoid seed treatments but no mention of these studies was made in the body of the report.  BEAD’s review of the two field corn studies in this group revealed that average yield losses in untreated plots were 58 to 79% lower than neonicotinoid seed treatments.  BEAD also reviewed a sweet corn study from this group which reported neonicotinoid seed treatments reduced the incidence of Stewart’s wilt disease by 71% which resulted in an average increase in the value of harvested sweet corn of $194 per acre for fresh market sweet corn and $40 per acre for processed corn.  

[bookmark: _GoBack]BEAD’s independent product performance analysis concludes that neonicotinoid seed treatments (NST) improve yields in field corn relative to untreated control plots.  In BEAD’s review of 37 comparisons in 6 states, clothianidin yields were 21% higher than untreated controls for rootworm control (Table 2).   In my review of 24 comparisons in 4 states and NST plots had yields 4.5% higher than untreated controls for control of other early season pests (Table 3).  

The one part of the CFS study that does ring true is that there are very low benefits in areas with low pest pressure.  Back in the 1990’s, only 30% of field corn was treated with a granular soil insecticide.  Now 86% of field corn is treated with a seed treatment and another 5% in treated with a granular soil insecticide.  Today’s growers are clearly being less selective about the acreage they treat.






Table 1. Summary of Studies Used to Support the Conclusions of the Center for Food Safety (CFS) Report “Heavy Costs” for Corn

		Reference



		Summary

		Limitations



		The following references provided the primary support for the conclusions of the CFS Report



		Cox et al., 2007

		Evaluated the use of clothianidin seed treatment on silage and grain corn (in a rotation with soybeans) in New York to control seed corn maggots. There was no yield increase in 2004 when pest pressure was minimal and only a small (3-5%) yield increase in 2005 in the silage (but not grain) yield under light pest pressure (5% stand loss in control plot).

		Pest pressure was very low in both years.  Cool/dry conditions following planting resulted in a 15% stand loss in all plots in 2005.  The authors also noted that the 2005 growing season was hot and dry which may have affected grain yields.



The study did not include comparisons with alternatives.



		Jordan et al., 2012

		Evaluated the use of clothianidin seed treatment to control white grubs in Virginia. Infestation levels were low in 2006 (6% stand loss in Untreated Control plots or UTC) and moderate in 2007 (11% stand loss in UTC).   The 0.25 mg/seed rate did not reduce plant damage in 2006 and 2007 nor improve yields in 2006.  The 1.25 mg/seed rate significantly reduced plant damage in 2006 and 2007 and significantly improved yields in 2006.

		The study was missing yield data for 2007 and 2008 and plant damage data for 2008. 



The study did not include comparisons with alternatives.



		Petzold-Maxwell et al. 2013

		Evaluated the use of clothianidin seed treatment and Aztec soil treatment to control corn rootworms in Illinois, Iowa, and Nebraska in 2008 and 2009.  . Infestation levels were moderate (Root rating = 1.35 in UTC).  The clothianidin and Aztec treatments significantly reduced rootworm damage relative to the UTC but did not improve yields.

		The study pooled data from 3 locations over 2 years.  Results were presented in bar graph format making it difficult to precisely assess yield and damage.



		Wilde et al., 2007

		Wilde et al. evaluated the effects of clothianidin and thiamethoxam seed treatment on corn fields in several

Kansas locations. In the absence of noticeable insect pressure, no consistent effect on yield was identified at either high or low application rates, with no significant yield difference across all plots.  While the experiments showed that clothianidin and thiamethoxam are effective against some corn pests, they failed to demonstrate a consistent yield benefit during field trials in the absence of pest pressure.

		Testing took place in plots with an absence of noticeable insect pressure.



		The following references provided secondary support for the conclusions of the CFS Report



		Buntin and All, 2012

		CFS cites this study as one that showed yield benefits from neonicotinoid seed treatments.  The authors evaluated clothianidin and thiamethoxam seed treatments and conventional granular insecticides for control of southern corn rootworm.  Untreated control plots averaged 58% lower yields than those observed in the seed treatment and granular insecticide treatment plots over the 3 year period.  The low rates (0.25 mg/seed) of clothianidin and thiamethoxam seed treatments performed nearly as well as the higher rates (1.25 mg/seed).  The neonicotinoid seed treatments reduced plant damage as well as conventional granular insecticides.

		Yields of all treatment plots achieving full control (10/12 insecticide treatments) were pooled making it impossible to ascertain yields for clothianidin and thiamethoxam seed treatments.



		Pataky et al, 2005

		CFS cites this study as one that showed yield benefits from neonicotinoid seed treatments.  The authors evaluated clothianidin and thiamethoxam seed treatments for control of corn flea beetles which vector Stewart’s wilt disease (SWD) over a 4 year period on sweet corn.  Neonicotinoid seed treatments reduced the incidence of SWD by 71% (28% in UTC vs 8% in treatment plots, on average) which resulted in an average increase in the value of harvested sweet corn of $194 per acre for fresh market sweet corn and $40 per acre for processed corn.  This compares favorably with seed treatment costs of $6.00 to $12.00 per acre.

		The study was for sweet corn, not field corn.



The study did not include comparisons with alternatives.



		Wilde et al., 2004

		CFS cites this study as one that showed yield benefits from neonicotinoid seed treatments.  Neonicotinoid seed treatments, tefluthrin, and Aztec were evaluated for control of chinch bugs, flea beetle, wireworm, white grub, and southern corn leaf beetle.  Tefluthrin (granular and seed treatment) was only effective against white grubs and wireworms because of a lack of systemic insecticidal activity against chinch bugs, flea beetle and southern corn leaf beetle.  White grub comparisons were added to BEAD table.  Control plots yields in white grub comparisons were only 21% of those observed in neonicotinoid seed treatment (low rate) plots.

		With the exception of white grubs, the study did not include comparisons with alternatives and/or comparisons were not taken to yield.
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Table 2. Comparison of Clothianidin (Poncho 1250) Seed Treatment and Control Plot Yields for Corn Rootworm Control in Field Corn

		Reference

		State

		Yield (bushels/acre) / Statistical ID***

		Yield difference

		Study LSD

		Pest damage level**



		

		

		Clothianidin Seed Treatment 

		Control Plot 

		

		

		



		AMT 29: F15

		GA

		131 c

		45 d

		 86 *

		25

		High



		AMT 29: F25

		NE

		215 a

		171 b

		 44 *

		15

		High



		AMT 29: F35a

		IA

		126 abc

		106 c

		 20

		22

		High



		AMT 29: F35b

		IA

		208 ab

		191 ab

		17

		23

		Medium



		AMT 29: F35c

		IA

		105 bc

		100 c

		5

		29

		High



		AMT 30: F10

		GA

		225 ab

		137 c

		  88 *

		23

		Medium



		AMT 30: F14

		NE

		184 ab

		117 c

		  67 *

		27

		High



		AMT 30: F15

		NE

		235 ab

		226 bc

		9

		9.6

		Low



		AMT 30: F16

		NE

		190 ab

		165 ab

		 35 *

		9

		Low



		AMT 30: F28a

		IA

		209 ab

		186 ab

		23

		35

		Medium



		AMT 30: F28b

		IA

		176 a

		151 c

		  25 *

		23

		Medium



		AMT 31: F5

		NE

		185 b

		158 c

		  27 *

		14

		Medium



		AMT 31: F8

		OH

		157 a

		159 a

		-2

		>8

		Low



		AMT 31: F9a

		OH

		143 ab

		134 a-d

		9

		16

		Low



		AMT 31: F9b

		OH

		143 bcd

		132 d

		11

		12

		Low



		AMT 31: F12a

		IA

		211 bc

		128 d

		  83 *

		31

		High



		AMT 31: F12b

		IA

		81 b

		62 b

		19

		55

		High



		AMT 32: F12

		OH

		206 bc

		186 d

		   20 *

		20

		High



		AMT 32: F17a

		IA

		190 bc

		156 e

		  34 *

		10

		High



		AMT 32: F17b

		IA

		177 bcd

		162 d

		15

		21

		High



		AMT 33: F19

		OH

		126 b

		125 b

		1

		40

		Medium



		AMT 33: F22

		OH

		183 a

		205 a

		-22

		>32

		Low



		AMT 34: F17a

		OH

		203 a

		180 a

		17

		>34

		Medium



		AMT 34: F17b

		OH

		98 b

		93 b

		5

		12

		Low



		AMT 37: F31a

		IL

		160 efg

		145 g

		15

		22

		Medium



		AMT 37: F31b

		IL

		155 ef

		149 f

		6

		36

		Medium



		Estes 2007a

		IL

		218 abc

		163 d

		55 *

		23

		High



		Estes 2007b

		IL

		228 a-f

		210 d-f

		18

		24

		Medium



		Estes 2007c

		IL

		135 b

		95 c

		40 *

		32

		Medium



		Estes 2007d

		IL

		178 a-e

		57 g

		121 *

		38

		High



		Estes 2005a

		IL

		174 bcd

		124 e

		50 *

		28

		High



		Estes 2005b

		IL

		138 abc

		99 e

		39 *

		29

		High



		Estes 2004a

		IL

		164 ab

		135 d

		29 *

		26

		High



		Estes 2004b

		IL

		180 ab

		92 c

		88 *

		39

		High



		Wilde 2005a

		KS

		92 a

		93 a

		-1

		>23

		High



		Wilde 2005b

		KS

		83 e

		98 a-e

		-15

		23

		Low



		Wilde 2003

		KS

		138 a

		127a

		11

		>33

		High



		Average 

		

		166 bushels

		137 bushels

		29 bushels

		23

		



		Treatment Probability *****

		0.0001

		

		







37 comparisons in 6 states (GA, IA, IL, KS, NE, OH)

* Yield differences were reported as significant (p = 0.05) in the original study

** Unless otherwise note, pest damage levels are based on root ratings using the Iowa 0-3 Node Injury Scale (Oleson et al., 2005). Pest damage level (PDL) characterizations are those of the study authors.  PDL characterizations based on the Iowa 0-3 root ratings scale where a root rating of 0-0.25 was considered very low, 0.36 to 0.67 was considered low, 1.0 to 1.68 was considered medium, and 1.72 to 3.0 was considered high.  Another damage level terms included in this table is loss or stand loss which refers to the percentage reduction in plant populations in a plot.  For stand loss, 21% was considered medium and 90% very high by the study authors.



*** Comparisons appended by the same letter are not significantly different.  In this data set 17 out of 37 comparisons were statistically significant at the 95% confidence level.  Removal of the eight studies with low rootworm populations reveals that 16 out of 29 comparisons were statistically significant. 

**** Treatment Probability based on paired t-test (SAS 9.3).  Subjecting the entire data set to a paired t-test results in a 99.99% confidence level that the treatment differences are significant.

All studies except AMT 29:F15 and AMT 30:F10 were for control of Northern Corn Rootworm and Western Corn Rootworm; AMT 29:F15 and AMT 30:F10 were for control of Southern Corn Rootworm
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Table 3. Yield Comparisons of Neonicotinoid Seed Treatment (0.25 mg/seed) and Alternative Soil Treatments for Control of Wireworms, Chinch bugs, and White Grubs in Field Corn

		Reference*

		State

		Pest

		Yield (bushels/acre)** / Statistical ID***



		

		

		

		Clothianidin Seed Treatment 

		Aztec Soil Treatment

		Control Plot 



		AMT 30  F24

		LA

		BCW, CB

		156 abc

		158 ab

		140 c



		AMT 32 F13

		OH

		SCM

		172 a

		184 a

		186 c



		Wilde, 2005

		KS

		WW

		112 ab

		102 b

		119 ab



		Estes 2006a

		IL

		JB

		222 a

		219 a

		207 a



		Estes 2006b

		IL

		JB, GC

		99 abc

		77 c

		107 abc



		Estes, 2004a

		IL

		JB

		96 b

		91 bc

		102 b



		Estes, 2004b

		IL

		JB

		92 a

		86 a

		95 a



		Average

		

		

		135.57

		131

		136.57



		

		

		

		

		

		



		Reference

		State

		Pest

		Clothianidin Seed Treatment

		Tefluthrin Soil Treatment

		Control Plot



		Estes 2006a

		IL

		JB

		222 a

		218 a

		207 a



		Estes 2006b

		IL

		JB, GC

		99 abc

		99 abc

		107 abc



		Estes, 2004a

		IL

		JB

		96 b

		93 bc

		102 b



		Estes, 2004b

		IL

		JB

		92 a

		106 a

		95 a



		Wilde, 2005

		KS

		WW

		112 ab

		142 b

		119 ab



		Average

		

		

		124

		132

		126



		

		

		

		

		

		



		Reference

		State

		Pest

		Clothianidin Seed Treatment

		Chlorpyrifos Soil Trt

		Control Plot



		AMT 31 F4 

		LA

		SB, WG, WW

		154 a

		155 a

		137 c



		AMT 30  F24

		LA

		BCW, CB

		156 abc

		157 abc

		140 c



		Average

		

		

		155

		156

		138



		

		

		

		

		

		



		Reference

		State

		Pest

		Thiamethoxam Seed Treatment

		Aztec Soil Treatment

		Control Plot



		AMT 30  F24

		LA

		BCW, CB

		155 abc

		158 ab

		140 c



		Estes 2006a

		IL

		JB

		233 a

		219 a

		207 a



		Estes 2006b

		IL

		JB, GC

		91 abc

		77 c

		107 abc



		Estes, 2004b

		IL

		JB

		93 a

		86 a

		95 a



		Average

		

		

		143

		135

		137



		

		

		

		

		

		



		Reference

		State

		Pest

		Thiamethoxam Seed Treatment

		Tefluthrin Soil Treatment

		Control Plot



		Wilde, 2005

		KS

		WW

		138 ab

		142 b

		119 ab



		Estes 2006a

		IL

		JB

		222 a

		218 a

		207 a



		Estes 2006b

		IL

		JB, GC

		91 abc

		99 abc

		107 abc



		Estes, 2004b

		IL

		JB

		93 a

		106 a

		95 a



		Average

		

		

		136

		141

		132



		

		

		

		

		

		



		Reference

		State

		Pest

		Thiamethoxam Seed Treatment

		Chlorpyrifos Soil Trt

		Control Plot



		AMT 31 F13

		OH

		CW, SB, SCR,WG

		119 b

		135 a

		112 b



		AMT 31 F4

		LA

		SB, WG, WW

		147 ab

		155 a

		137 c



		Average

		

		

		133

		145

		124



		

		

		

		

		

		



		Overall Average 

		

		24 comparisons in 4 states

		138 bushels

		140 bushels

		132 bushels







*  AMT 30: F10 Refers to Arthropod Management Tests, Volume 30, Study F10

**Yields rounded to the nearest bushel

*** Comparisons appended by the same letter are not significantly different

BCW = black cutworm;  CB = Chinch bug; GC = Grape Collaspis; JB = Japanese Beetle; SCM = Seedcorn Maggot; WW = Wireworms; and WG = White Grubs

Aztec yields for most studies are from T-band applications.  Yields from the following study is from in furrow application: AMT 31: F5

Study Notes: 
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